advert to circumstances of some importance in estimating the weight of evidence in favour of and against the admission of that principle, and also, in some degree, supposing the principle admissible, of no small moment in specifying the conditions under which that principle is to be admitted, and circumscribing the limits within which it must be allowed to operate. The circumstances to which we refer may be understood from the following observations.
The advocates for the doctrine of a vital principle have always maintained the necessity of distinguishing accurately between physical and vital phenomena, and between laws merely physical and chemical, and those which are believed to be vital and physiological. The Of others, again, it was the doctrine that in organized bodies physical and chemical laws were ancillary or subservient to vital laws; that the latter made the former act in the mode in which they were to be useful, and prevented them from being hurtful; and that it was only under certain peculiar circumstances that physical and chemical laws operated with such force as to show that they were no longer obedient to their ordinary superior.
Thus in the healthy state the blood is moved in opposition to gravity. Acid substances taken into the system do not within it present acid phenomena and reactions. It has often been maintained by different physiological speculators that secretion consists in a process of filtration or separation of certain fluid parts from the blood, as that fluid was necessarily receiving fresh supplies from without. Such a doctrine, however, is directlycontradicted by several decisive facts. Independent of the circumstance that each secreted fluid contains some peculiar matter characteristic of itself, and no other secreted product, one order of secreted fluids is more or less acid, and the other is more or less alkaline; while the blood, at least the serum, is always de- cidedly alkaline. The cutaneous transpiration, the gastric juice, the urine, are all acid in different degrees. The one, nor by that which is endowed with the greatest force of ascent in capillary tubes. The current is in general determined by the liquid which has the greatest affinity for the interposed substance, and by which it is imbibed with the greatest rapidity. In fact, it is evident that the membrane imbibes the two liquids unequally; and that the one which is imbibed with the greatest facility, ought to mix with, and augment the volume of, the other. " When we transmit a current through the heart of a recently killed animal, a few instants after pulsations have ceased, we observe that this organ recovers its usual movements some time after the passage of the electric current, and that these movements are preserved for a certain time after the organ has been withdrawn from the action of the current.
" If, instead of waiting until the natural movements of the heart have entirely ceased, we transmit the current when they are merely becoming weaker, we then perceive that when the latter has acted upon the heart for some time, the movements become more frequent, and the augmented frequency continues for several seconds after the current has been interrupted. " The same effects take place with the vermicular movement of the intestines, when these organs are subjected to the influence of the current. fingers, in order to prevent the passage of the blood within it, the jet of venous blood diminished, and was ultimately stopped completely; but when the pressure was removed, the jet re-appeared. These phenomena could be reproduced several times. The conclusion drawn from this fact is evident: the blood traverses the capillaries, and circulates in the veins by the sole forces which have propelled it into the arteries, namely, by the contraction of the left ventricle, and that of the arterial coats, which are the chief powers, the only ones, in fact, of the circulation. " The influence which atmospheric pressure exercises upon this function is very limited. I have already mentioned that at each experiment the column of mercury of the hsemo-dynamometer, applied to the artery, rises ; and at each inspiration it falls. Poiseuille observed the same phenomenon, and under the same circumstances, in large venous trunks; thus, in the jugulars the column of mercury rises during expiration, and falls during inspiration. These phenomena do not occur when we make the experiment upon venous trunks distant from the thoracic cavity. We easily understand that when the latter dilates, the pressure of the atmosphere must compress the veins, and thus, by means of valves, so placed in these vessels as to impede the return of this liquid, it assists in making the blood move towards the heart. On the contrary, during expiration, when the thoracic cavity is contracted, all the vessels contained within it are simultaneously compressed. Experiment has shown that the variations of the pressure of the blood in the arteries and the veins correspond to the respiratory movements, and cease to manifest themselves in the sanguineous trunks situated beyond this cavity. " The muscular contraction of the heart, and the contraction of the arterial coats, are then the principal motive powers of the sanguineous circulation. The combination of these two forces in the mechanism of this function is so perfect, that the movement of an intermitting jet, produced by the alternate contractions of the heart, is transformed into a continued movement by the elastic force with which the arterial coats are endowed. By this force, the arteries, which were at first dilated, recover themselves, and consequently propel the blood forward at the moment when the contraction, which has thrown the blood into the arteries and caused them to dilate, 
